




























































*36+$5.$<,<32+.$"+39.--23//.=K $/36-$1@23/-$ 0360.-$4.6H$4,524,$4.$ 0+1@12==.+ $-6+$6/$-6L.0$
53/5.+/1/0 $ =.- $<10B,<102M6.-K $<12- $ 5.- $ 5B32H $ -. $ -3/0 $ 9120 $ ./ $ 93/5023/ $ 4. $ +12-3/- $ >2./$
4299,+./0.-!$N/$.99.0K$/30+.$+1""3+0$16H$<10B,<102M6.-$/O.-0$"1-$=.$<P<.!
N/ $5. $M62 $ 53/5.+/. $N@1K $ =.- $<10B,<102M6.- $3/0 $ 036L36+- $ ,0, $6/ $3>-015=. $"36+ $ .==.! $N==.$
+.--./0120$5.$43<12/.$53<<.$M6.=M6.$5B3-.$4Q.H0+P<.<./0$1>-0+120K$/O1++2@1/0$"1-$R$0+36@.+$
=1$=372M6.$41/-$5.=62S52!



















=3+-M6O2=- $ /. $@3:12./0 $ "1- $ 53<<./0 $ -O: $ "+./4+.! $F. $ -2<"=. $ 9120 $ 4. $ =.6+ $ 43//.+ $ =O24,. $4.$
4.--2/.+K $ 36 $ 4. $ =.6+ $ 4.--2/.+ $ =. $ "+3>=?<. $ =.6+ $ ".+<.0012./0 $ 4O./0+.+ $ 41/- $ =1 $ -2061023/ $ .0$
4O.--1:.+$4.$=1$+,-364+.!
#I'E
Y620. $ R $ 5.- $ 3>-.+@1023/-K $ /36- $ 1@3/- $ 4,524, $ 4. $ /36- $ 53/5./0+.+ $ -6+ $ =.- $ +,-3=6023/- $ 4.$















N/ $ G2/(K $ =.- $ ,=?@.- $ 53<<./5./0 $ R $ +,-364+. $ 4.- $ "+3>=?<.-K $ /36- $ "./-3/- $ 43/5 $ M6O2=-$
602=2-.+3/0$"=6-$@3=3/02.+-$46$<10,+2.=$M6O2=-$".6@./0$<1/2"6=.+K$4,"=15.+K$3+71/2-.+!$
N/$5.$M62$53/5.+/.$=.-$G:")S)K$,01/0$43//,$M6.$/36-$-.+3/-$16$"+.<2.+$-.<.-0+.K$=.6+-$5B32H$






































































































g36-$"36@3/-$42-02/76.+ $4.6H$-3+0.- $4.$"+35,46+.- $"36+ $ =1 $ +,-3=6023/$4.$"+3>=?<.-! $F.-$
"+35,46+.-$".+-3//.==.-$.0$=.-$"+35,46+.-$.H".+0.-!
F3+-M6. $ =O./91/0 $ ./0+. $ R $ =O,53=. $ ./91/02/.K $ 2= $ /O.-0 $ "1- $ ./53+. $ ./ $<.-6+. $ 4O602=2-.+ $ 4.-$
"+35,46+.-$.H".+0.-!$N/$.99.0$2=$/O16+1$"1-$./53+.$15M62-$=.-$53//12--1/5.-$/,5.--12+.-$"36+$
0+1@12==.+$1@.5$5.==.-S52!$F.$+X=.$4.$=O./-.27/1/0$-.+1$43/5$41/-$6/$"+.<2.+$0.<"-K$4O1603+2-.+$























93+<1023/! $FO1""+./02--17. $ 4. $ 5.- $ "+35,46+.- $ -O1""62./0 $ -6+ $ =.6+- $ 53//12--1/5.- $ .0 $ =.6+-$
602=2-1023/-$4.$"+35,46+.-$".+-3//.==.-!$N/$.99.0K$1--.a$+1"24.<./0K$=O./91/0$-.$+./4+1$53<"0.$
M6.$=O602=2-1023/$4.$-.-$"+35,46+.-$1$4.-$=2<20.-K$=1$/,5.--20,$4.$"1--.+$R$4.$/36@.==.-K$"=6-$






















*36+ $ 5. $ 4.6H2?<. $ /2@.16K $ A1:3= $ /30. $ 6/. $ "+37+.--23/ $ 41/- $ T$=O2/0,+23+2-1023/ $ 4. $ =1$























$ T$)! $ c6.-023/ $ R $ +,-364+. $ "1+ $ 4.- $ <,0B34.- $ =372M6.-K $ +1023//.==.-K $ 41/- $ =. $ 43<12/.$
-52./0292M6.!$

































*"# $ *';;)"# $ ;)("##.:&"# $ @ $ 0. $ &)#'0+-:';F $ D $ (7':E $ *" $ 0G'%)&.-:'; $ H.**:-:'; $ '+ $

















F.$>60 $4.$5.-$"+3>=?<.-$.-0 $4.$912+. $ =.$"32/0 $-6+$ =1 $<1/2?+.$43/0 $ =.-$53//12--1/5.-$-3/0$
<120+2-,.-!$
S$F.-$"+3>=?<.-$36@.+0-
FQ,=?@. $ 4320 $ P0+. $ ./ $ -2061023/ $ 4. $ +.5B.+5B. $ 192/ $ 4. $ 4,@.=3"".+ $ 4.- $ 53<",0./5.- $ 4Q3+4+.$
<,0B343=372M6.!$
7/@/7/&O22)&(3-&$%&:-2#$,)%&23H%-*




,=?@.- $-1@./0 $5B32-2+ $.0 $602=2-.+ $ =.-$3602=- $M6Q2=- $3/0 $1/0,+2.6+.<./0 $15M62-! $ m=- $".+<.00./0$
,71=.<./0$4.$@32+$=.-$91Z3/-$4.$912+.K$=.-$-0+10,72.-$602=2-,.-$"1+$=.-$,=?@.-!$f/$"36++1$@32+$
M6.==.$<1+5B.$R$-62@+.$.-0$"+2@2=,72,.!









D.$"=6-K $ =.- $ ,=?@.- $ 93/0 $"+.6@. $4Q2<172/1023/ $.0 $43//./0 $4.- $ +,-6=010- $ -6+"+./1/0-! $i2./$





m=- $ 4.@2.//./0 $ "=6- $ 1603/3<.-K $ 51+ $ =Q./-.27/1/0 $ -. $ <.0 $ ./ $ +.0+120 $ .0 $ "+./4 $ =. $ -01060$
4Q3>-.+@10.6+!$















=2/762-02M6.! $F.- $"+3>=?<.- $<10B,<102M6.-K $ 5Q.-0 $ 1@1/0 $ 0360 $ 53<"+./4+. $ 5. $M62 $/36- $ .-0$
4.<1/4,!$U360$4,"./4$43/5$46$/2@.16$4.$=1/717.$4.$=Q,=?@.$.0$4.$=1$53<"=.H20,$=2/762-02M6.$


















-3/0$43/5$7624,-! $]$5.$"+3"3-K$j1<3$d(JJ)e$53/-.2==. $4.$<.00+.$ =1 $M6.-023/$16$4,>60 $4.$
=Q,/3/5,!$F.-$./91/0-$93/0$42+.50.<./0$=.$0+2$4.-$43//,.-$2<"3+01/0.-$36$/3/!




























]92/ $4. $ =2<20.+ $4.- $>=3517.-K $ 2= $ .-0 $43/5 $ 2<"3+01/0 $4. $"+3"3-.+ $4.- $"+3>=?<.- $M62 $ -3/0$







G.- $53/5."0- $432@./0 $ P0+. $<1\0+2-,- $ 192/ $4OP0+. $ 51"1>=. $4. $ +,-364+. $4299,+./0.- $ -2061023/-$
"36@1/0$-.$0+36@.+$41/-$5.$5B1<"!$
D1/-$/30+.$51-$/36-$"1+=3/-$46$43<12/.$4.-$1442023/-$.0$4.-$-36-0+15023/-!$*36+$.99.506.+$5.-$
3",+1023/- $ <10B,<102M6.-K $ =.- $ ,=?@.- $ 4.@+3/0 $ 43/5 $ P0+. $ 51"1>=.- $ 4. $ <1\0+2-.+ $ 5.+012/-$
53/5."0-K$4.-$"+35,46+.-$12/-2$M6.$4.-$+."+,-./01023/-$-:<>3=2M6.-!
































































































D1/- $ 5.- $ "+3>=?<.-K $ /36- $ /. $ 53//12--3/- $ "1- $ =1 $ @1=.6+ $ 4.- $ ,010- $ 2/20216HK $ 92/16H $ .0$
















































.-0 $6/.$5=1--.$4.$G2/$-.$ 0+36@1/0$R $j=1/4!$g,1/<32/- $/36-$/O1@3/-$0+1@12==, $M6Q1@.5$ =.-$
,=?@.-$4.$4.6H2?<.$1//,.!$m=$:$1$43/5$)J$,=?@.-$./$G2/(!$m=$:$1$E$71+Z3/-$.0$#$92==.-!$U36-$






















































G.$"+3>=?<.$602=2-. $4.- $".020- $/3<>+.-! $FQ1442023/$4.-$($,010- $/.$4,"1--.$"1- $)JK $5.$M62$








D.6H $ ,56+.62=- $ +1<1--./0 $ 4.- $/32-.00.- $ "36+ $ =QB2@.+! $F. $ "+.<2.+ $ ./ $ +1<?/. $ q $41/- $ =.6+$
<12-3/!$F.$4.6H2?<.$./$+1<?/.$E!$G3<>2./$3/0S2=-$4.$/32-.00.-$./$0360$41/-$=1$<12-3/$"36+$
=QB2@.+$`


































D.6H2?<.<./0K $"36+$ =1 $"=6"1+0 $4.-$./91/0-$53/5.+/,-K $ =. $<10,+2.= $,0120 $ 2/53//6!$GB.a$=.-$
G2/(K$=.-$<6=0256>.-$-3/0$R$42-"3-2023/$16$532/$53/-0+65023/$.0$-36@./0K$2=-$93/0$4.-$036+-$1@.5!$
GB.a$=.-$./91/0-$46$G:")S)K$2=-$"36@12./0K$=3+-$4.$<3<./0-$=2>+.-K$L36.+$1@.5$,71=.<./0!$N/$








m=- $ /Q3/0 $ "1- $ =QB1>2064. $4. $ -3+02+ $ -.6=! $F1 $"=6"1+0 $ 4Q./0+.S.6H $,0120 $ 02<24. $ .0 $ 7P/,! $i2./$


































































g36- $ +.<1+M63/- $M6.$41/- $ =.- $4.6H $5=1--.-K $>.16536"$4Q./91/0- $/O3/0 $"1- $602=2-,$ 4O3>L.0$











53B,+./0! $N/$.99.0 $ =. $"1--17.$46$53/5+.0 $R $ =O1>-0+120 $.-0 $6/$"+.<2.+ $/2@.16$M6.$=.-$,=?@.-$
432@./0$"1--.+$41/-$=.6+$93+<1023/$<10B,<102M6.-!























































































































































































































































































































G2/(K $ =1 $+,6--20. $.-0 $<.2==.6+.$41/- $=. $51-$4O6/.$-36-0+15023/$1@.5$4.- $".020- $/3<>+.-$d&S
#o(eM6.$41/-$=.$51-$4O6/.$1442023/$1@.5$4.-$/3<>+.-$4,"1--1/0$=1$-3<<.$4.$)J!$d59!$"+3>=?<.$
(K$3l$-.6=$)$,=?@.$+,6--20!e
GB.a$ =.- $G:")S)K$ 5. $"+3>=?<.$.-0 $5.=62 $3l $ 2=- $3>02.//./0 $ =.- $<32/- $>3/-$ +,-6=010-! $D1/-$
1656/.-$4.-$4.6H$5=1--.-K$5.00.$93+<.$4.$51=56=$/O1@120$./53+.$,0,$1>3+4,.!
Y2$/36-$3>-.+@3/-$=.-$7+1"B2M6.-$M62$53/5.+/./0$=.$<10,+2.=K$/36-$+.<1+M63/-$M6.$=.-$5B32H$












,=?@.- $ 3/0 $ 602=2-, $ =. $ 4,53<"017.! $ m=- $ -3/0 $ 43/5 $ "1+02- $ 46 $ /3<>+. $ =. $ "=6- $ 7+1/4 $ "36+$
+.4.-5./4+.$1@.5$=.$/3<>+.$2/42M6,!$NH.<"=.b$&S%S#K$43/5$=1$+,"3/-.$.-0$(!
GB.a$=.-$G:")S)K $/36-$1@3/-$"6$3>-.+@.+$M6O1@.5$5.00. $ 0.5B/2M6.$.0 $./$/O602=2-1/0$"1-$4.$












5B32-2 $4O602=2-.+ $4.- $3>L.0- $ 9276+1029- $"36+ $-O124.+ $41/- $ =1 $ 0V5B.! $ m=- $3/0 $43/5 $53<"0, $6/.$
"+.<2?+.$932-$L6-M6OR$qK$"62-$2=-$3/0$+.53<"0,$=.$/3<>+.$R$X0.+$b$%K$.0$92/1=.<./0$3/0$53<"0,$=.$
/3<>+.$4O3>L.0-$+.-01/0$"36+$43//.+$=.6+$+,"3/-.!





















































#e $N/$G:")S)K $,01/0 $43//,$M6.$=.-$,=?@.- $-3/0 $16$"+.<2.+$-.<.-0+.K $/36-$"./-23/- $M6O2=-$




































































5=1--.K $ 1 $4,524, $4O,5+2+. $ =O3",+1023/! $k12- $ 2= $ -O.-0 $ 0360 $ 4. $<P<. $124, $4. $ -.- $43270- $ "36+$
53<"0.+!
F.-$3>L.0-$<1/2"6=1>=.-$1@12./0$<1=7+,$0360$6/.$"=15.$./53+.$1--.a$"+,-./0.$5B.a$5.-$,=?@.-!$
G.6HS52 $ -. $ 036+/1/0 $@3=3/02.+- $@.+- $ .6HK $ =3+-M6. $ =. $51=56= $,0120 $ 0+3" $53<"=2M6, $"36+ $ P0+.$
.99.506,$-1/-$<10,+2.=$36$1@.5$=.-$43270-!
G.00.$B:"30B?-.$/O.-0$43/5$"1-$53<"=,<./0$@,+292,.K$/36-$1@23/-$-160,$6/.$,01".$./0+.$=.-$

























































D.-51@.-K $]! $ d)qq(e! $J',%&";*&" $*"# $);';()#F $ &)#'+*&" $*"# $%&'602,"#F$ *,417372.- $"36+$
4.<12/!$*1+2-b$p15B.00.
A,/25B.=K $k!${$*9199K $g!$ d(JJ&e! $M';;"&$*+$#";# $.+E$,.-7),.-:8+"#F $N',"$AC $;',6&"#F $
'%)&.-:';#$"-$/&.;*"+&#<$*1+2-b$i3+41-$",417372.!











































































1++2@.$R$ =. $"3-.+K $<12-$ 2= $/Q1++2@.$"1-$R$ =.$+,-364+.! $m= $"+./4$43/5$=.-$<6=0256>.-$53<<.$
1""62-!$m=$9120$6/.$".020.$9160.$4.$+,-3=6023/!$]6$=2.6$4.$42+.$)%K$2=$<.$420$)#!$



















































C3$1$'$1/-$.0 $4.<2! $GQ.-0$6/$".6$ =Q,=?@. $+.--36+5. $4.$ =1 $5=1--.! $ m= $1 $6/.$7+1/4.$56=06+.$
7,/,+1=.$.0$.-0$0+?-$<106+.!$m=$.-0$0+?-$1""=2M6,$41/-$-3/$0+1@12=$.0$9120$4.$>3/-$+,-6=010-!
F3+-$46$"+.<2.+$"1--17.K$C3$5B.+5B.$=1$+,"3/-.$4.$0P0.!$m=$-.$+./4$53<"0.$-.6=$M6Q2=$/.$".60$




















































































"62- $1 $1L360, $&$./ $53<"01/0 $1@.5$-.- $43270-! $N==. $-.$ 0+36@.$43/5$41/- $6/.$4,<1+5B.$4.$
-6+53<"017.!
*36+$92/2+K$=.$4.+/2.+$"+3>=?<.$53/5.+/120$6/.$-36-0+15023/!$G.$0:".$4.$51=56=$/O1$"1-$"3-,$4.$
































































=.- $43270- $ -3/0 $"+102M6.- $51+ $ 2=- $ -3/0 $ 036L36+- $ =RK $<12- $M6O1@.5 $ =.- $ 2<17.-S3>L.0-K $ 2= $ ".60$













+.4.<1/4.$./-620.K $53<>2./$2= $:$1$4O,56+.62=-$41/-$=. $"+3>=?<.K$"62-$53<>2./$=.$"+.<2.+$
+1<1--.$4.$/32-.00.K$"62-$4.$<P<.$"36+$=.$4.6H2?<.!$N==.$53<<./5.$./-620.$R$53<"0.+$-6+$












1 $ ,5+20! $G.00. $ 0.5B/2M6. $ 16+120 $ "6 $ 93/5023//.+ $ "36+ $ 4,/3<>+.+ $ 6/. $ 53==.5023/ $ =3+- $ 4O6/.$
1442023/K$<12-$<1=B.6+.6-.<./0$"36+$6/.$-36-0+15023/$5.=1$/.$93/5023//.$"1-!






g.:$.-0$6/.$,=?@.$4.$G:")S)$4.$'1/-K$5O.-0 $=1$"=6-$ L.6/.$4.$=1 $5=1--.!$N==.$+./53/0+.$4.-$






















Y1 $ .-0 $ 6/ $ ,=?@. $ 4. $ E1/-K $ M62 $ +./53/0+. $ M6.=M6.- $ 4299256=0,-K $ "+2/52"1=.<./0 $ 41/-$
=O1""+./02--17.$4.$=1$=.506+.!$g,1/<32/-$2=$.-0$0+?-$1""=2M6,$.0$.--12.$036L36+-$4.$>2./$912+.!




*36+ $ =. $ 4.6H2?<. $ "+3>=?<.K $ 2= $ 4,524.+1 $ 4O602=2-.+ $ =.- $ 3>L.0- $ 9276+1029- $ "36+ $ +,-364+. $ =.$
"+3>=?<.!$m=$@1$"+35,4.+$./$912-1/0$($01-K$6/$4.$q$.0$6/$4.$EK$"62-$@1$+.53<"0.+$0360.-$=.- $













































G1$.-0$6/.$,=?@.$4.$G:")S)$4.$E1/-! $GO.-0 $6/.$,=?@.$M62$"1+0252".$@3=3/02.+-$R$ 0360.-$ =.-$
1502@20,-K$.0$M62$<3/0+.$4.$=O2/0,+P0$.0$46$"=12-2+$=3+-$4.-$4299,+./0.-$0V5B.-!$N==.$1$4.$=1$9152=20,$
41/-$=O./-.<>=.$4.-$>+1/5B.-!






































































N==.$@1$./-620.$"+./4+.$=.$<10,+2.= $9276+1029K $./$"=15.+$q$4.@1/0 $.==.$"62-$./$X0.+$%$.0 $<.$
+,"3/4+.$&!
FO,=?@.$R$43/5$036L36+-$602=2-.+$=1$0.5B/2M6.$46$+.53<"017.K$1601/0$"36+$=.-$1442023/-$M6.$"36+$
=.-$-36-0+15023/-!
'EI'E
!"#$%"
!"#$%&'()*+#$%$#,%#-.'-(,%/*+0+$)1+#-(2+$,%'.+-%3#%*),4"3*#%"-%/*45$6&#%&'(7)&'(+8"#,9%:**+0#2(24-%
;%45,#*0#*%"-#%)04$"(+4-%#-(*#%"-#%<$',,#%3#%=+->%#(%"-#%<$',,#%3#%=?/@2@%9%A4+<+%$#,%8"#,(+4-,%8"#%
-4",%-4",%,4&&#,%/4,)#,%'0'-(%3#%<4&&#-<#*%-4(*#%&)&4+*#B%%%
C4"*%*)/4-3*#%;%<#,%8"#,(+4-,D%-4",%'04-,%<74+,+%3E45,#*0#*%3#,%)$60#,%3#%-4,%<$',,#,%3#%,('1#B%
F4",%'0+4-,%<7'<"-#%3+G%)$60#,B%=7'8"#%#-.'-(%#,(%0#-"%'0#<%-4",%#-%3#74*,%3#%$'%<$',,#%;%8"'(*#%
*#/*+,#,D%'.+-%3#%*),4"3*#%"-%/*45$6&#%3+..)*#-(%;%<7'8"#%/',,'1#B
H4*,%3#,%8"'(*#%/*45$6&#,D%+$,%'0'+#-(%;%3+,/4,+(+4-%3"%&'()*+#$%/*),#-()%3#0'-(%#"GD%;%,'04+*%3#,%
&"$(+<"5#,D%3#,%45I#(,%.+1"*'(+.,D%3#,%.#"+$$#,%'0#<%3#,%<*'?4-,%#(%5+#-%,J*%$#"*,%34+1(,B
:.+-%3#%&#,"*#*%4"%-4-%$#,%3+..)*#-<#,%#-(*#%3#1*),D%K4$'-1#%'0'+(%3+G%#-.'-(,%3#%=?/@2@%#(%L0'D%
3+G%#-.'-(,%3#%=+->B%
F4",%'04-,%+-0#-()%-4",2&M&#,%$#,%/*45$6&#,D%#-%-4",%5','-(%,"*%$'%(?/4$41+#%3#%A#*1-'"3B%F4",%
'04-,%3+..)*#-<+)%$#,%-4&5*#,%<4-(#-",%3'-,%$#,%/*45$6&#,%#-%.4-<(+4-%3"%3#1*)%+-(#**41)B%H#,%
#-.'-(,%3"%=+->%4-(%/"%(*'0'+$$#*%'0#<%3#%/$",%/#(+(,%-4&5*#,%8"#%$#,%=?/@2@B%H#,%3#"G%/*#&+#*,%
/*45$6&#,%/*4/4,),%)('+#-(%3#%(?/#%LLL%#(%$#,%3#"G%,"+0'-(,%3#%(?/#%LNLB%O'-,%<#,%3#*-+#*,D%$#%
/*#&+#*%/*45$6&#%<4-(#-'+(%"-#%(*'-,.4*&'(+4-%/4,+(+0#%#(%$#%3#"G+6&#%"-#%(*'-,.4*&'(+4-%-)1'(+0#%
#(%<#%3'-,%$#%5"(%3#%04+*%<4&&#-(%*)'1+*'+#-(%$#,%)$60#,%.'<#%;%"-#%,4",(*'<(+4-B
P-#%.4+,%(4"(#,%<#,%34--)#,%*)<4$()#,D%-4",%'04-,%<4&/'*)%$#,%3#"G%<$',,#,%'"%-+0#'"%3"%&'()*+#$ %
"(+$+,)D%&'+,%'",,+%'"%-+0#'"%3#,%,(*'()1+#,%8"E+$,%4-(%&+,#,%#-%4#"0*#%$4*,%3#%<#((#%"(+$+,'(+4-B%F4",%
'04-,%'$4*,%/"%45,#*0#*%3#,%3+..)*#-<#,%&'+,%'",,+%3#,%,+&+$+("3#,D%;%-4(#*%8"#%<#*('+-,%*),"$('(,%
-4",%4-(%'",,+%,"*/*+,B
&'(#)*+"#
&,(-"%,(./$0#)1)23'4+5%0#)1)6(3,("7.0#)1)&,("3.0+)1)89:'+'7.0);0)<037=,$;)1)>;;.(.'=
